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INTRODUGTION 


In the past few yoare the practice of substituting various 
foreign fate for butterfat in tee creas has been increasings 
Poretign fats used a9 cubstitutes inelude animal fate otuer then 
butterfat and vegetable ofle, either in their natural state or 
tydrogeeatode the shortage of bubterfat duo to increased fluid 

nil eonsuaption in séne avesa, the inexpensiveness of butter 
ca adaaindbess anu: a or we eae seven 
food and datry products have made 1¢ econonfeally feasible for 
processors of vegetable fats to supply ice cream manufacturers 
with substitute fata, It is e known fact that some ice cream 
manufacturers are using vogetable fate as the only fat in 
products sone of which are labeled 100 creams In some instances 
these products resemble ice creas closely enough that experts 
cannot detect them from lee croam by organoleptic methoda.s 

It fe Illegal in most states to use any fat in lee cream 
other than butterfat, or to market an Leed product containing 


mixtures of fats unless properly Labeled, Methods of detecting 


mixtures of fata in ice cream have assumed great iuportances 
At the present such methods or procedures are not well estabe 
Lisheds 

The purpose of thia study was to obtain a satisfactory 
methed for detecting foreign fate {n lee cremms As a first 
etep it was necessary to determine a satisfactory method for 
extracting fat from ice crenns 


Pivot, it te necessary to employ some method of recovering all 
of the fat from ice creamy, or a vopresentative portion of the 
fat, Second, 1t te necossary to detect mixtures of various fate 
with butterfate 

In the past studies connected with butterfat, which required 
the removal of homogenized fat from a dairy product in relatively 
large quantities, have been Liniteds The removal and study of 
batterfat in ice cream has received Little attentions pple 
and Vorral (7), in 1039, described a modified Mojonnior method 
of extracting butterfat frou ico cream for the purpose of anale 
yoiss To obtain more complete recovery they proposed the use 
of clneial acetic acid instesd of emontum hydroxides The ox 
traction was made from 200 crams of Lee cream mix or melted ice 
cream in @ 500 ol separatory funnel. The conpletoness of exe 
traction was only about 75 percent and they dla not eoapare the 
saponification and Seichert=iieiael values of the extracted 
butterfat with butter churned fram the cream used in flee creans 
Kingsley (14) reported a method of butterfat determination in 
feo orean which compared very closely in accuracy with the 
Roese-Gottliieb procedure, The mothod deseribed consisted of the 
removal of butterfat from four grams of semple after additions 


of 40 ni of chloroform and ten grans ef anhydrous sodiun carbon~ 
ater The contents were shaken tn a 50 ml Erlenueyer flask, 
filtered into a previously weighed dish, and then heated to a 
uniform woight in a hot water baths 

According to Kingsley (14) one of the main disadvantages 
of the Roese-Gottlieb and Mojonnier methods is the formation of 
a gelatinous mass which often inhibits separation of the ethereal 
fractions Pa 
Golding (8) proposed a churning method for determining the 
percentage of butterfat in milky cream or ice cream. This 
method has not been reported as a method to extract butterfat 
from several hundred grams of ice cream which may be necessary 
te obtain enough butterfat for thorough analysis, Golding (8) 
aid not state that the butterfat was suiteble for chemical 
analysis after extraction. ‘lowever, the percentage of butters 
fat recovery compared very favorably with Roese-dottlieb butter. 
fat determinations. 

Only in the last two years has consideration been given 
to the method of butterfat extraction in lipase studies, Johme 
gon and Gould (15) recently described a method of butterfat ox 
traction from cream in relatively large quantities. Butterfat 
from 125 grams of cream was extracted by adding ethanol with 
sebsequent additions of ethyl ether and Skellysolve Pf. Reicherte 
Heiss] values of the extracted butterfat were in agreement with 
those obtained from churned cream which was used as a controls 
This method has not been applied to ice creams 


ne 
eS 

may vegulent. sit, elig Aiea mand cathe 
ontiate various fate and ofle ave based upon tho difforences of 
the coaponent glycerides whieh yield various fatty acids upon 
hydrolysis Bubterfat is unique among fate and oils because it 
contains larger quantities of volatile, water soluble fatty 
acidae setaneot-manals. eames Beeeeey sncenteine How 
butyric acid contents the Polenske process determines the 
volatile, insoluble fatty acids} and the Retehertelieissl dotor+ 
mination measures the volatile, acluble fatty acids of fate and 


glides Those three procedures have boon widely used for about 


60 yeara to differentiate bubterfat frou other fate and oils 
primarily in butter and butter substitutes. The use of them in 
studying mixtures of vegetable fate and ofls in ice croan was 
not found in the literatures 

In Englend, from 1900 to 1025, numerous investigators used 
thie method for determining tiw percentages of mixtures of fate 
and ofl, Elsdon and Smith (6), Cocke end Mightengale (4), 
Manley (15) and Arup (1), sompiled and studied tables, graphs 
and formise by wile feichert-ilelssl, Polenske and Kirschner 
values were used in studying mixtures of butterfat, particularly 
with coconut of] and margarines Later, many investigators 
recognized the limitations of this method since the composition 
of butterfat varies with the type of feed, season and to a 


gmaller degree, individuality of cowe ani breed of couse 

Cyenfteld and Taylor (5) observed as carly as 1015 that 
lower then 24 wiieh was the ascepted minimum Reichert~lielssl 
Polensie and Kivechner mumbers (1%, 3) 24)¢ "tll and Palnor 
(12), after extensive feeding experiment, concluded that food» 
one group of cows to produce butterfat having a Reichertaieisel 
mmber of 22.9, walle cottonseed of] did not appear to have 
that effects Brow end Sutton (3) and Suttony Brow and Johnston 
(24) reported corn of] and fish of] tn cows? rations groatly 
reduced the Relchert-lelss] number of the resultant butterfate 
Some samples of butterfat were Liquid at room temperatures and 
nad Relchert-teigal numbers as low as Léete 

Results reported by Milditeh end Slightholme (12) and ‘ 
Spiteer and Bpple (21) indicate that dry, sumer and autumn 
pasture reduced the Reichorte“etss] number of butterfat.e 

Palmer and Crockett (19) indicated that silage increased 
Reicherte-lielgel numbers of butterfat, while cottonseed meal 
depressed thors 

Por many years, scoording to Arup (1), it hed been a known — 
fact tant Irish butter made in the Irish Free State, had abe 
normally low telchert-ieissl, foleonsize and Kirschner numborss 
Of S20 samples taken from 30 creameries and two agricultural 


school creamories, 50 sesples of butter bad Neicherteiieisel 

values of leas than 24, and three samples had values lese than 
21, Arup (1) stated thet Polenske and Kirschner values ware 

correspaniingly lowe A yoor later the condition had been pare 
tially corrected duo to improved feeding practices. 

421 and Palmer (22) concluded that when oats or corn are 
substituted for 35 to 60 vereent of the digestible nutrients of 
a low fat ration containing alfalfa hay, fod to dairy cows, the 
cheuleal characteristics of the fat are more or less specific 
for the type of vation fede In thelr experiments, alfalfa bay 
tonded te lower Aeichert=leisel muuberse This was substantieted 
by Stout and Wilster (25) who studied chenioal valuos of butter 
fat obtained during winter sonths from three sections of Oregon 

Since the Nelehortelieisal, Polenske and Xirsciner combinae 
tion has limitations due to the variable composition of bubtere 
detecting foreign fate in buttorfate 
| Manley (15) reported a procedure somewhat simtlar to the 
Relehertelielesh process but without distillation. The titration 
values which he obtained corresponded to Kirschner nuabers and 
were torned li valuose Yowever, the accuracy of this method was 
later questioned by Shrewobury (19). 

A coloriastric process was proposed by lenville and Paulley 
(10). Pron 97 to 00 percent-of margarines exaained by these 
workers contained a dye which could be extracted by anmonias 


About 94 to 95 percent of butter samples oxaminod gave no color 

Vonkatachalen (25) clained that highly hardened olla, 
mutton and beef fats could be detected in butter by a test based 
upon orystallisation of stearate glycerides. Foreign fats in 
butter tended to form erystals when one ul of the suspected 
cacple was plecod in 26 al ofa uixture of acotone and aloobod 
and allowed to stand for several hours. 

took of tha proposed sothode Labod above wore no nore 
Sheet: sine tunel wiagesiatttinee actiuissiial ak witing, Suiits 

Vegetable ofls contain phytosterols butterfat contains 
enolesterol, but no phytosterole In 1022, Muttelet (16) oxperie 
mented with a method called the phytostercl acetate teste By 
extracting the sterols from the ofl o fat by precipitation 
with the glucoside, digitonin, and converting to the corresponde 
ing acetates by heating with acetic anhydride, the molting 
points may be determined after purification and recrystallisations 
The cholesterol acetate separated from 15 samples of french butter 
melted at 115.6% Ce to 114,29 cy while phytosteral acotate 
crystals melted at a temperature of 125.0° Ce, according to 
Muttelet (16).¢ The mixed acetates from butter containing five 
percent coconut of] molted at 115.5% cy 

In India, Hawley (9) reported half-starved cows frequently 
produced butterfat with Reichert-lieissl values as low as 14s 
It was then often adulterated with hardened vegetable ofle, {ls 


poported tie use of the phytostercl acctate procedure as a 
routine test for butterfat adulteration analysis and stated 
that five percent vegetable fat could be detected with certainty. 
Ne modified the procedure because {t was long and tedious, 

Woodaan (26) reiterates the complexity of the procedure 
and states that one must obtein experience before definite 
conclusions ean be draws | 

The phytosterol scotate test is Listed as a tentative 
mothed in the "Methods of Analysis” of the Assoclation of 
officiel Agricultural chemists (2). 

Fron reviewing the Literature it appears, therefore, that 
the phytoaterol acetate test is the most precise and conclusive 
test to detect adulteration of butterfat with vegetable olla, 
either in a Liquid er hydrogenated states, Mowover, it ta 
In addition, a problen still extats of debecting adulteration 
of butterfat with other animal fats in whieh no phytosterol is 
presont.» ae X 

Humerous investigators (17, 21, 25) have aleo shown that 
butterfat, from cows fed noranl rations, varies in composition 
within certain Linttes Overman and Garrett (27) concluded, 
after studying variation in chemical properties of butterfat 
from cows which wore fed normal rations, thet differences bee 
twoon butterfate did not eppear to be large enough to be of 
other than selentifie interest. 

Stout and “ileter (25), who studied butterfat which cows 


of tegen whare eittecent typen of feeding were peacktoed, 
obtained no Retchortatotee) masters Lover then 90409 and the 

i Pechehily thn moet Somstcllieh Sa wits Sitehertemesel 
nusbers of butterfat was done by Spitser and Bpple (M1). During 
& ported of four to five yours, 800 erennery samples of butter 
were analyzed. The Lowest Nelehertelielse2 nunber obtained was 
26545, and the highest 32410. The average of 500 samples was 
26916 5 , 
importance in the detection of foreign fate in tee erent, It. 
hag been show that it is not infallible, but can be used with — 
proper interpretations, At the present no other test for adul« 
teration found in the literature appears to be wore satisfactory 
when specificity, tine, cost and other factors are considered. — 


The problem of detecting foreign fate in fee crean was 
besed upon the long known fact that different fats have differ. 
ent chemical values, Sutterfat is the only fat which conteina 
glycerides that yleld appreciable anounte of volatile, soluble 
fatty acids. This is the basis of the Rotchert=tielss2 numbers 
Butterfat from cows fod normal rations has Relehertqlieisel 
values ranging from 24 to 33, while el other fate and ole have 


munbers of approximately one or Leste Cosonut of] is an oxcope 
tieny doomuse tt mare closely reseubles butterfat than any other 
vogetable ofl, It has a iotehertelisiasl ausbor of about 175 
querefore, if tuttertet in too ores amined with a foreign 
fat, the Relctort~lielssl number of the resulting mixture should 
be lowered in proportion to the ascunt of foreign fat whieh has 

The Kivechner nuuber which approximates the butyric acid 
volatile fatty acids of fate are also higher for butterfat than 
for other fate with the exception of coconut ofl» Dutterfat 
has © Kiyeelmer auuber panging from 19 te 96 according to Woods 
man (86), coconut of1 gives an average of 1.9, while the 
majority of other fats and ofis give values from O¢l to Ose» 
Polenske numbers of batterfat vary between 125 and 5,0 and coco+ 
nut ob hes Polenske numbers botwoen 1603 and 17.8. lowevery 
other fate and ofls generally have valuee less than ond, These 
three chemical values of butterfat vere the criteria used in 
studying tee crean containing foreign fate mixed with butterfate — 

The experimental procedure was divided into two phasese 
The prelininery work and first phase included e study of nothods 
of butterfat extraction from lee creams The second phase 
consisted of applying a satisfactory fat extraction procedure 
to ice crean containing mixed fate and studying Reicherteillelssl, 
Polenske and Kirschner mmbers of these fates 


Yield of Ixtrastion Procedure 


Eeperinentation indicated that butterfat could bo extracte 
ed from tee croan by sheling or ehurning the melted ico orean 
with [innesota Babcock reagents When the regular llinnesota 
Babcock test (22) is employed to determine the percentage of 
butterfat in feo cream, the preseribed amount of reagent used 
49 @ volume in ml 1e67 times the weight in grams of the ico 
Sroniie To deteruine. if thia was the correct ratic to use for a 
churning extraction procedure, ten 85 gram portions of ice crean 
wore woigned, with each portion being placed into a 500 mi, 
Erlenmeyer flask. These portions were designated numerically 
one to ten, Pifty al of Winnesota Babcock reagent (22) wore 
added to cach of partion one and two, 40 ul to portions threo 
and four, 50 ml te portions five and six, 80 ml to portions 
seven and ight, and ten ml to portions nine and ten, The ratio 
of the volume of reagent to the weight of tee erean expressed 
in grams for each of the five duplicate portions was Sy leby lef, 
O—8 and Oods Portions one, three, five, seven and nine were 
ehurned by shaicing vigorously for three minutes while portions 
two, four, six, eight and ten were churned for six minutes, 

Upon completion of the caurning which was evidenced by 
globules of fat floating in the reagent, enough cold water at 
20° ce we added to £111 oach of tho ten flasks. The butterfat 
from the top of each flask was thon removed with a butter trier 
and placed in a wojonnier bubterfat extraction flask. Twenty 


five ul of ethyl etuer were “added to each extraction flasit and 
siaken for one minute end 26 mi of petroloun ether wore added 
to each extraction flask end the contents shaxen for one minutes 
The Uojonnier flesks were then centrifuged, the etuereal portion 
decanted into previously weighed alusinua distes, and e second 
extraction was perforued sinilar to the first except 15 al of 
each of the others were usede Tho @luminun dishes wore heated, 
tempered in a desslicator and weighed according to the regular 
Mejonnier procedure for determining butterfat content in ice 
CrORtls | | 
After thie entire procedure was performed two times, the 
correct amount of Mimmesota Sebcock reagent to use for clumning 
extractions appeared obvious, No further trieale were conducted. 


Application of Extraction Procedures to Ice Cream 


Butterfat from four Lee crean mixes, which were made in 
the College Creamery, were studted. ach aix contained 12 pore 
Os3 porcont goletiny ore than 00 percent of the butterfat 
was supplied by cream obtained fron milk produced by the college 
nerd, The Penmining 20 percent or less was obtained from mils 
also from the college herd or another nerd under sinilear feod= 
ing conditions. These mixes were made during Pobruary, larch 
ond April, The cream used for the butterfat in each of the four 
mixos was from cows fed normal rations. A representative quart 


sample of croan was renoved from each Lot ef crean prior to 
maiing the mixes and processings The cream wae churned in &@ 
Datey hand churns The butter thug obtained was used as a 
controle } 

The nines wore pastourised at 160° Fr. for 30 minutes, 
“homegenized at 1000 and 3000 pounds per square inch pressures 
in a twoestege Gaulin homogenizer, and imuediately cooled to — 
40° vy After each mix wae frozen in a 40 quart direct expansion 
vateh freezer, pint samples of the ice cream were solected at 
randon for subsequent exanination which included extraction of 
butterfat by three methods Later described and the deteraination 
sg 5 RNR IRE Se 
 cusid Wbabilchind Saletan @ tne reuibik auhet wy oa habia 
@tetion of Offielal Agricultural Chemiste (2). ‘In the prelim 
{nary work, two condensers were used for the distillation 
portions of the process. lowever, to facilitate faster analysis, 
 Sapontfieation was accomplished by heating five grams of samples 
together with £0 ul of a mixture of one part sodium hydroxide 
to nine parte glycercl, over a Dunsen burners Tho flemo was 
adjusted to insure complete saponification in a period of tine 
vanging from seven toe ten minutess Then 155 ml of distilled 
wator and efx ml of one part sulfurte seid in four parte of 


aneli poassize pieces of pumice wore used in each 500 ol 
“Bplonseyer flasic to prevent violent botling during distillation, 
‘The one-tenth noranl sodium hydroxide solution was checked 
periodically against potaselua acid phthalate to insure absence 
of contamination and errors The indicator used was 8 one pore 
cmt solution of phencipnthaletn in ety aloonot, 

‘naveling 00 09 pumpie. st wn tenemnenied tn secieash tuthede 
tural Chenists (2). Rinsing the condensers with water was 
gtarted immediately after titrating the Selcnertelleissl distil 
ates After rinsing each condenser three tines with 15 xl 
portions of distilled water, similiar rinsings were ande using 
15 ml portions of neutral 95 percent ethyl alechol, The nunber 
(of ml of oneetentin normal sodium hydroxide required te neutrale 
ize the combined alesholie rinsings was recorded as the Yolenske 
number, The samo base end indicator wore used in all of the 
titwations deteratning Reletert-lotesly Polenalwe and Kireciner 


sian biskctialn a6 tie Wdaned teaamanh ie we mannose 
Offleial Agricultural Chemists (2) except that instesd of using 
one-tenth normal berium hydroxide, one-tenth noraal sodium 
ing to the following foraula efter the result was corrected for 
titration obtained in a blenk deterninetions 


A ® corrected Kirachner titration and B® mmber of nl of 
stendent alualt solution required te neutralise the 100 a 


Roichert-lleigs) ae 


he first phase was designed to_detersine if the method 
used to extract butterfat from fee erean hed any influence upon 
the Relevert=lelesl, Polenske and “irschner nuxbera of butters 
fate Tois wee Luportant since detection of foreign fate in ice 
ereanl, in phase two of the projects was to be based upon these 
extraction fron tee cream deseribed by Colding (8), “pple and 
corral (7) and a uethod developed duping the preliminary worl, 
which shall be referred to as the Minnesota reagent churning 
mothode 

Pour lote of Loe cream mixes were made accarding to the 
method previously deseribed.s A control, consiating of batter 
churned from crea: used in the mixes, was used in each lote 
After the mixes were frosen, butterfat from a random pint of 
tee cream from each lot was extracted by the Gelding mothed (6) 
and the Minnesota reagent churning methods It was aleo planned 
te use the Epple and Yorral (7) mothod. ‘lowever, a gelatinous 
nags, which frequently formed in the separatory funnel, prevonte 


ed the normal separation of the etiereal layer. Consequently, 
it was used only to oxtract bubterfat from the first lot of ico. 
The Reichertelielasl, Polensite and Kirschner nuubers wore 
determined in replicate of four frou the butterfat extracted by 
each procedures Values wore thon comparod to determine if 
either the reagent or the procedure changed the values of the 
2 Method ¢ fons Golding (8) proposed a 
« sstuitats tatinats jet GE aaiatihs bi tatoy vinta 
watch could be used instead of the Baboosk butterfat test. The 
fat was separated from the serum by churning, following the © 
addition of a variable amount of reagent, dependent upon the 
amount and tyse of product boing tested, The reagent consisted 
of a mixture of 60 percent amuoniua hydroxide, 28 percent 
mebutyl aleohol and 12 percent ethyl alechol of 90 percent 
strongthe : 

One pint of fee cream from oach ef the four lotsa of ico 
cron was nolted, weighed and placed into a four Liter Briene 
meyer fests An anount of reagent equel in volume to the woight 
of the melted tee cream was added. After shaiting vigorously 
for ten seconds, another portion of the reagent, half as large 
ag the firat, was added in addition to an equal amount of dite 
tilled waters, The contents were shaken for three minutes and 
enough water, at 20° C. was added to completely £111 the Slaske 
“The bubterfat, which had been released by churning and had 
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floated to the top of the flnelt following the addition of the 
cold water, was then renoved with a butter trier and placed 
tnte sali glass jare which could be placed into a contrifuges 
The butterfat was melted im an oven at 50 to 60° C. to separate 
the butter oll fron sali quantities of reagente After contr Le 
fuging, removing the butter 0&2 from the upper leyer by siphona- 
tion, and filtering it through medium retentive, 11 centimeter 
size paper, the butter of] was heated in @ lojonnier oven for 
one how at 138° Gs in a vacum of 22 inches of mercury to roe 
move treces of volatile material, Your determinations of heichorte 
Yetesl, Polensite end Kirechner numbers wore conducted similtane~ 
ously. This was ropeated for each of the four lote of lee cream 
Te 

‘dev taaa ih acd 0 Ad wien rents 
Hpple and Horral (7). The procedure consisted of extracting 
butterfat from approximately 200 grams of melted ice cream which 
was placed in a 500 ml separatory funnels The game reagents as 
are used in the Nojonnior and Roese-Gottlieb butterfat deter 
mination procedures were added to the separatory funnel with 
the following exception, “pple and Norrel (7) steted that more 
acid than emonium hydposides As stated previously this method 
wan employed only on the first let of ice cream due to diffie 
culties encountoreds 


Preliminary work indie 


cated that Uinmnesote reagent (22) added to malted lee crean 
would relonse the batterfat upon shalding or churnings The 
method developed was sintler t@ the Golding (8) procedure except 
that the i:innesote Babcook (22) reagent was substituted for the 
Golding reagents A pint of tee eresm from each of the four — 
mixes wes solted, woighed and placed in @ four liter rlemeyor 
1s67 tines the weight of the melted feo cromm, was added. After 
water at 20° Cy. was added to fll the flask, ‘The romatning 
procedure wan slatler to thet previously deseribed under tho 
it wae discovered that heating in the Uojonnier oven for one 
hour wae not justified, Consequently, the chentesl values were 
procedure was repeated for each of the four mixes in phase onde 


The second phase of experimental proceduve consieted of 
preparing five foe cream mimes, each of which had onesthind of 
the total fat supplied by sous foreign fat or oll» Tho fat 
was removed from the ice crean by the Minnesota reagent chumme 
ing method and Reichert=lieisal, Polenske end Kirscimer nuabers 
were determined in duplicate on three extractions from each 
mike 


Preperetion and Anslveig ove izn vat Pive 50 
pound mixes were made. Sach mix consisted of 15 percent sugars 
11 percent serus solids, 0.5 percent gelatin and 12 percent fate 
Twosthirds of the total fat in each mix was oupplied by mis and 
fet waa used for the recmining oneethird of the fote Six ons 
to five contained the following foreign fate respectively; mix 
OO, Moonsters alx two, cottonseed of1g mix twee, Primexs mix 
four, Sweetex and mix five, Crisco, lioonstars, a coconut of% 

of Cincinnati, Ohie, supplied the Noonster, Primex and Sweetex 
fates Cottonseed of] and Crises were obtained locally. 

The constituents of each mix were placed in « enall jackete 
ed copper kettle, which was designed for heating or pastuorisings 
and heated to 160° », Agitation was applied during heatinge 
After each ix hed reached the pasteurisation temperature it 
wag venoved from the pastourizer and homogenised at 1000 and 
$000 pounds preseure per square ineh in a twoestage Ceulin 
honegentsers, The mixes were then cooled to 40° fy, stored for 
84 hours and frozen in a 40 quart direct expansion batch froeners 
Random pint samples were taken from each frozen lot for analysia 
of fat, and body and flavor scorings 

Three fat extractions wore mado on each of the five fromen 
mines by the Minnesota reagent clurning method and tho fat was 
analyzed in duplicate for kelcherteleigs1, Polenske and Cirachner 


2 ed ek EAM cb deka 


cient 00 jevitenty Ce ‘About 250 grans of foe crema 
was used for each extractions Similar values were also obtains 
ed for tuttor wich vas oltirned from @ representative quart 
eee: = =—«_«, ar an 

Lavor, body ar ; ince Two days after tho five 
‘seen teoe treaty thy ee aE lagen maine 
fou experienced tee creas judges to deteraine if the tce ereen 
conteining foreign fates could be identified organolopticallys 
The judges vere not fastliar with the history of the adulterated 
tee crean and were not allowed to converse or discuss then while 
scoring wag in progreate Only flavor, and body am texture 
goores were recorded, ‘The control was regular college ice cream 
whieh contained no foreign fate ; 


EXPERIMENTAL BESULTS 


Experinental resulta are listed under the following hoade 
ingst yleld of extraction studios, butterfat extraction studies, 
mined fat extraction studies and flavor, body and texture scored, 


Yield of Extraction studies 


pubterfat could be extrected from feo erem: by siuiing or churne 
ing melted fee cream with itinnesota Dabooek reagent. This 
prompted yield of extraction studies to determine what ratio of 


cs 


reagent to ice crea: wes most satisfactory. Two trials appeared 

clusions, Examination of date in Teble 1 
“tndteate that the most sebiefectory enounte of limesota r eacent 
to use for extracting fat fron ice cream are approxinately 146 
parte of Winnesota reagent to 160 part of tee roms NOWOVeR» 
efficiency of oxtrection also depended upon the length of tine 
the peuple was shaken, “hen the ratio of Minnesota reagent to 
ice cream was 1.6 to 1, three minutes churning tise was enough 
to insure satisfactory extractions Ratios of 160 to 160 removed 
approximately one«half of the butterfat regardless of length of 
churning times Data indleste a ratio of 2.0 to 140 wee not 
nocogsnarye 


“Table le Yield of extraction procedusea in wateh two chuming 
periods and varying azounts of Minnesota reagent wore — 


Subtertat Extraction “tutes 

Pats nection presente the resulte of the first phase of 
the experiment which was © compariigon of chesleal values of» 
butterfat extracted fron lee epeam by three different methods, 
Rolcterteeiecl, Polensie anf Kivechnor nusbers wero doterained 
for buttorfat extracted from four Lots of ice evean by tho 
Gelding wetod (9) and the Minnesota reagent churning nothods 
Tt wae also planwd to extract butterfat from the four lote of 
leo cron by the method desertbed by pple and Yorral (7). Nowe 
ever, © golatinous masse which froquently formed in the 
separatory funnel provented normal separation of the ethoreal, 
lsyer. Consequently, only two successful extractions vere 
obtained which was enough butterfat for five Relehert-lieissl 
- detorninationss 
A comparison of Relchert Seiessel numbers of butterfat extract- 
od fron lee cream by three different uethods are sham tn Table 
Ghere was no statistical elgnificance of differences bee 
fat oxtracted by the Minnesota reagent clmmaing methods, The. 
differences of NolehertelMeisel numbers of butterfat extracted 
by the Gelding method and the Epple method compared with the 
percent level, Valuos of t for the three methods wore as 
followst Golding method tg, # Se, Upple mothod typ # Sel, 


Hinnesota reagent clurning method tgp S 0.53. Statictical anale 
yeie methods were those of Snedecor (90). The great variance 
in the results of the Upple procedure was probably duo to diffi« 
culties encountered with beginning procedures. 

The arithwtic moan of Relchertelieissl nuubors of butterfat 
obtained from cream which was used tn the four mines was 20624, 
Retehertelicissl nuber of the buttorfat extracted by the Iinnes 
gota reagent churning methods Butterfat from tee cream oxtract~ 
mumbers obtained by the Epple method were higher than the control. 


TARL® Se mene SS Loe, tan ae re ee 
Ci ae EETNRS See Sar ee oe See See 


sub dutttniotin sions aie NNN ilitiane' ne win aenbew 
control from each of tho fout Lote wee 2417, while the aritimotic 
mean of Polonske mmbera of butterfat extracted by the ilinnosota 
reagent churning method wae Bgl@_ However, tho Golding method 
of extraction was not as satisfactory as Polenske nusbers wore 
lower in every mix compared to the butter control. They 
averaged 2.00 which was Ol? lower than the butter contre] and 
O99 lower than butterfat extracted by the Uinnesota reagent 


fable 4— Kirschner mxsbere of butter and bubterfat extracted 
ee 


content in addition to small amounts of ecaprole acid, one would 
expect the Kirschner nusbers from buttorfat extracted by the 


Minnegeta reagent churning methed and the Golding reagent to 
vary in eintler proportions as the Relchert-lielss] mmbers 
varied. Tho results Listed in Table ¢ show this relationship 
existed, The butterfat, obtained from four Lots of ice cream 
by the iinnesota reagent churning method, hed an avorage Kirschner 
number of 24063, compared to an average of M4944 for the buttor 
control, The butterfat oxtracted by ‘the Golding reazent hed an 
@verage Kirachner nuaber of 85977» 

The results show in the first phase indteste that the ro- 
agent op procedure used in the Golding usthod of extraction 
lowera the Hoichert=iielssl nusber about one point lower than 
the bubterfat control. This would be important in bordersLine 
eases whore the butter ead a Relchert<iieige, maaber of about 24, 
The method of extraction would then deteraine whether the sample 
 eould be called adulterated or be considered as butterfat. The 
‘Minnesota reagent chuming mothod had insignificant effecte 
din performing the Epple method eliminated it as a mothod of 
extraction during these studies, In the secend phase of the 
experiment, only the Minnesota reagent clmpning method was used 
to remove fat in studying mixturos of fate in feo creams 


Rolehertelieissl, *olenske and Kirscimer nuabors were deter~ 
mined on fat extracted by the Minnesota reagent churning method 


 fyom five lets of ice cream containing foreign fate. in each 
let a different foreign fat wen substituted for one-third of the 
three cheaieal numbers were determined for each of the five 
foreign fats and for the butterfat watch wae used in all the 
An examination of chenteal nmubera of the foreign mate 
| Listed in Table 5 indicates Reichert-lleissl, Polenske and 
Kivsciuwr values of approximately ono or less, oxeept the fat 
 ‘Moonsters he abnormally high Polensike mumber of toonstar 
- gompared to butterfat, indicated that the Polenske process would 
“be satisfactory for detecting eceonut of2 in bubterfat providing 
m0 other foreign fat or oll are present. Nowever, a suakl pore 
 genbage of coconut of1 could be blended with a fat heaving a 
would then nave a Polenske mumber which would bo normal for 
fae 

Since the Reichert<lleiss) end Kirschner numbers of the 
foreign fats studied are low in relation te butterfat, a mixture 
of a foreign fat with butterfat should lower the Refchort-lielael 


- @nd Kivselaer mmbers in proportion te the anount of foreign 


fat added, Rosults Listed in Table 6 show this relationship 


Table 5, elevortwietaely creche and Polensie sunbere of 
wleshe: Sod zhaeobatedoe 


re 
be % 
alee 


third lowor than the lelehertellelsel nuber of the butterfat 
whieh wes used in the mixese The extracted fat from the mix in 
whieh Crises was substituted for onesthird of the butterfats 
had en average Reichertelloigs. number of 1940, while the corres 
sponding numbers of fat fron Sueetex and Prinex mizos also ranged 
between 19 end 20, The fat extracted fron the mix in which 
Moonsatar furnished oneethind of the total fat had an average 
Rolcherteticiesl mauiber of 85e50_ These differences can be 
accounted for since the coconut ofl, Moonstar, had a Rolcherte 
Meisel mmber of 7699, while Crises, ?rinex and Sweetex had 
*Relichert-leissl mmbers of approximately one or Lost. 
Kirectswer oumbers of the extracted fat from the adulterated 
Lee cream were also about one+third lower then the Kirschner 
mmber of the butterfate The original butterfat bad a Kirackner 
mmber of 24.90 and tho Kirschner nubers of the extracted fate 
19050, and 19040, respectivelye 

The Poleneke number of the ofl, Moonstar, was 13.46 compared 
to 2.29 for the butterfate then Noonstar was substituted for 
one-third of the total fat, it raised the Polenske musber of tho 
 yooultant mined fate to 4035, Primex, Sweetex end Crisco had 
lower Polenske nuabers then buttorfate When any of those fate 
were substituted for one-third of the tutterfat tn a mixy the 
- Polenske number of the fat, subsequently extracted, was lowered 
about one-third. 

Thug, the addition of foreign fats in Leo cream influences 


proportion to tie mcnunh sf Squlign feb etdeds The Reicharte 
Weisel and Kirschner nuubera of the foreign fat mst also bo 
taken into considerations Howavee, mixtures of fovetgn fate 

- wmy be added’ to fee oxean dn wah proportions that the Polenske 
number will correspond te normal butterfate 


Regulte of date which are shown in Table 7 indicate that 
it wap impossible to identify by organoleptic methods all of the 
ovean had a different foreign fat substituted for one-third of 
od Sweetex, a hydrogenated vegetable oll, presented interesting 
results, None of the four judges were able to differentiate it 
from the ice cream control, ‘The uix containing Crisco as a | 
pounce of part of the fet was also difficult to differentiate 
lowest in flavors 

Body and texture scores of all of the lots ranged from 26,0 
$0 29.0, All of the lote containing foreign fate, except four 
and five, were criticized for having a peculler, charactertebic 
flavor which was deseribed as olly or shortening flavorings 
It 4m doubtful 1 the average consumer could have detected 


body 


end texture scores of ice creen and five lots of ice 
cream adultorated with foreign fatse oo 
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“a cry abnoveality in any of the aduttepated tse creas ntnoe exoept 
he Ae catenin 


Pomerat hy Pep Es cicchinmas: tecdiite.cehete 
ences were found in which bubterfat was extracted from a : 
quantity of ee cream as large as one pints 

A pert of this experiment was confined to developing a 
 papid, inexpensive method of extracting batterfat fron ice corean 
which resoved the butterfat in such a manner that Relcherte 

| Metasl, Polenske and Kirechner mmbers of the extrected butters 
fat compared favorably with the same nusbers of the original 
 ‘butterfat before processings A churning method was desired 

- ‘Recause it fe possible to adapt tt to variable amounts of ico 
cream, After it was found thet iinnesota Babseck reagent would 
extract butterfet from ice croam without applying heat, morely 
by shaiting or churning, a sories of triale indicated that the 
auount of reagent aost satisfactory to use was a volum approxie 
mately 206 tines as large as the sample of foe erean fron which 


.. from pint sexples of lee cream in a four Liter Brlenwyer flanits 


 Refchertelielasl, Polenske and Kirselmer numbers of butterfat 
extracted from ice cream by the use of liinnesota Babeook reagent 
were then found to agree very favorably with Rolchert<lieisal, 


ed by churning a sample of cream which was used in the ice arean | 
mize Statistically, the differences of iieichort=lieiss] nusbers 

Ho studies concerning edulteration of butterfat in tee 
- evean with other animal and yogetable fate vere found in the 
Literature. During this study Reiehert~lieissl, Polonske and 
Kirsehmer procedures were used as a basis for studying adulterae 
tlone 

In naling mixes containing foreign fate, cottonseed of) 
was used to represent many sialler olle whieh have low Reichert+ 
Meigsl, Polenske and Kirsemer nunbers, The coconut oll, Moone 
star, was used because of ite relatively iigh numbers. Griseo, 
‘These five foreign fats were believed to be representative of 
fate and ols used for adulterating ce cronns 

After extracting and analyzing fet from ico cream in whieh 
onowtiind of the total fat wae supplied by Moonster, it was 
evident that bad any asaller ascunts of Moonstar been used, the 
26 percent of the butterfat in fee cream could then have beon 
replaced by Moonstar, and the tee cream still be considered un. 
- adulterated in view of present accepted standards of a minima 


, Reieherte'‘eisel mater of 24 for unadulterated butterfate Cte 


ever, from data observations, about five percent adulteration 
with foveign fats, Including Uoonstar, could be detected by the 


Retehertelteiss) prososs, providing a seaple of the butterdat 
in the foe crean or « sintlar sauple was available for analysise 
tines evomt ot] tne-G.SgEE Selanate suber than wttene 
process is of Little value in detecting adulteration of butter= 
fat with mixtures of coconut of% end other fate or olla. 
The specificity of the Kivechmer method te sinilar to that 
- of the Relchert-lietesl determination, owever, the Helchorte 
Neisel determination is probably more practical because it 
requires less than one-half as much tise as the Kirschner process. 
Data indieate that it was Impossible to identify adulterse 
Sion in all of the frozen producte by organcloptic methods 
‘because cortain foreign fate appeared to have little effect | 
fore, that sone chemical deteraination 1s necessary for detocte 
fing foreign fate in fee cream, The Relchert-lleies) determina. 
tion can be used by leboratorles, providing a chemical balance, 
- eondensers and a technician with seue knowledge of chealstry 
» @hurning method for extracting the butterfat, fron 10 to 20 tee 
-@peam saxples can bo analysed daily by one technielans 
At the present time it appears that the Retchert-lleiss2 
- procedure is the best method for detecting foreign fate in loo — 
cream, particularly {f the origin of the butterfat in the toe 
creas ig known, or if a sample of the butterfat or a sinilar 
eaxple ts available for analysis, 


Se Regulte of 38 eakeeshions Geen five ote of 60 eramn 

orang som fen 
 Cpgancleptic mothods of detecting adulteration ere um | 

I aided euisa di opeic «Nea aia ake 
flavor, body and texture when substituted for one-third of the 
4e Tho Polensivo procedure ie of Little value in detecting 
ae with mixtures of coconut of2 and other — 
fate or oils because with certain proportions, the Polensie 
 tumber may be similar to the Polenske number of ak 


Spe os ah « owever, because more 


tine is required for the iirschner process, it probably is : 
Se The Relchert~ileissl provedure for | 
“hon of fee eveam with for : nigger — 


a by information concerning the origin of the 


butterfat used in the adulterated ice cream, When a sauple of 
the original butterfat from adulterated ice cream, or a sinilar 
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